Protein O-GlcNAc modulates motility-associated signaling intermediates in neutrophils.
The modification of serine/threonine residues on cytoplasmic and nuclear proteins by N-acetylglucosamine (O-GlcNAc) is suggested to play a role in the regulation of a variety of signal transduction pathways. We have previously shown that glucosamine (GlcNH(2)), a metabolic precursor of O-GlcNAcylation, increases (2)O-GlcNAc and enhances motility in neutrophils. Here, we extend this correlation by showing that a mechanistically distinct means of increasing O-GlcNAc, achieved by inhibition of O-GlcNAc removal with O-(2-acetamido-2-deoxy-d-glucopyranosylidene)amino-N-phenylcarbamate (PUGNAc), increases basal cellular motility and directional migration induced by the chemoattractant formyl-methionine-leucine-phenylalanine (fMLP). Furthermore, we demonstrate that O-GlcNAc modulates the activities of signaling intermediates known to regulate neutrophil movement. GlcNH(2) and PUGNAc increase both the basal and fMLP-induced activity of a central mediator of cellular motility, the small GTPase Rac. Phosphoinositide 3-kinase, an important regulator of Rac activity and neutrophil motility, is shown to regulate the signaling pathway on which GlcNH(2) and PUGNAc act. Rac is an important upstream regulatory element in p38 and p44/42 mitogen-activated protein kinase (MAPK) signaling in neutrophils, and these MAPKs are implicated in chemotactic signal transduction. We show that GlcNH(2) and PUGNAc treatment increases p42/44 and p38 MAPK activities and that these increases are associated with activation of upstream MAPK kinases. These data indicate that O-GlcNAcylation is an important signaling element in neutrophils that modulates the activities of several critical signaling intermediates involved in the regulation of cellular movement.